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(54) Support and ink jet recording material containing the same 

(57) A support for an ink jet recording material, hav- 
ing an enhanced gloss, revolution and image sharpness 
and clarity, includes a substrate sheet and a radiation- 
cured resin coating layer formed on a surface of the 
substrate sheet, and the ink jet recording material pre- 
pared by forming an ink-receiving layer on the support 
sheet can form thereon ink images having an enhanced 
sharpness and clarity. 
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Description 

BACKGROUND OF THE INVENTION 
5 1 Field of the Invention 

thereon ink images with excellent sharpness and clarity. 

10 

2. Description of the Related Art 

Trie ink iet record^ system refers to a system of ^?^^2££ 
through a printing jet nozzle using a suitab.e ,ett.ng means toward araM ^na^su . advan tageous 
,. the jetted dropfets on the surface of trie ^.r^tena. ,o to m «^™^™ S J£ due t0 a signjfcant 

20 recording system is required. nnoj . na)ori and coa ted ink iet recording materials. The non- 

The conventional ink jet recording matenal nducta non ^"2^wT-»tl made from a pulp with a 
coated recording materia, is produced by coatmg or .mpregnab n i pap* -substrate 

nyl pyrrolidone or gelatin. u^ r ^^ wm^H from a oaoer sheet comprising pulp fbers, 

These conventional ink jet recording mater.a.s have a "^J^^gSZ^ Also the paper-making 

remove. . an aniipni .e coatina liauid containing the pigment and 

l„ the conventional coated ink jet recordmg matenal when ""^£2^ diffuses into the paper sub- 
resinous binder is coated on the paper substrate sheet water -n the aqueous coat-ng ^u ^ ^ 
strate sheet, and causes the paper substrate sheet to be *^^^^n if a surlace-smoothing treat- 
55 ink jet recording materia, surface exhibits an Y^^f^^^^X jet recording material, it is very 
ment. for example, a calendaring treatment, « applied to the "J^STo!^ Accordingly, when colored 

forming ink images with high clarity and sharpness recording media, for example, CD- 

tide size of 5 to 15 fim. Hicrioses an ink iet recording material having a high 

Also. Japanese Examined Patent Publication ^ ^^^^^^gj. ghe e t having a surface gloss of 80% or 

gloss and characterized in that on a support sheet such as a ° lyviny1 alcohol having a 

more or a plastic sheet having a Hunter wh teness of ^.V^^jS^ 5 to 5o£based on the weight 
so degree of saponif ication of 50 to 90 molar % and a employed as a support sheet, it 

ofThe polyvinyl alcohol, is formed. In this record,ng , ^er.a. when h ^J^gZJ^^, tne ^hrteness. 
is easy to obtain a higher gloss than that obtamed by us.ng ^^^^Z^^^Xene^ does 
gloss and resolution do not primarily relate to each rthw ; f N ^^^^ tne 9 p, a <Sic shee t is unsatisfac 
not always impart a high gloss and I resolufonto the ^^^^^^ having colored images 

sheets and the flexibility thereof is too h.gh. ^ by apply . 
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the substrate sheet is compressed by applying thereto a pressing or hea «J«?^ paper sheet. Preferably, the 
^surface C M k coa,ed .» a *5KSSS£ 

of compounds. 

(1) Acrylate compounds of mono- to hexa-valent aliphatic, cycloaliphatfc and aromatic alcohols and po.ya.ky.eneg- 
'(2) Acry.ate compounds of addition reaction products of mono- 1o hexa-va.ent a^atic. cycloaliphatic and aromatk; 
alcohols wrth alkylene oxides 

(3) Ester compounds of po.yacryloyla.kyl phosphic acids 

(4) Reaction products of carboxylic acids with potyols and acrylic acid 

(5) Reaction products of isocyanate compounds wrth polyols and acryf.c acid 

(6) Reaction products of epoxy compounds with acrylic acid 

(7) Reaction products of epoxy compounds with polyols and acryl.c acd. 

ous coating layer, the viscosity and the coating property of the coating tiqud can ^^ to *J2l^ 1^ 

^ITS^ resinous coating layer of the present invention, a pfcment is preferably contained to enhance 

the brightness and sharpness of the colored images. selected from 

The pigment --referable for the above-mentioned purposes comprises a least onewhrte 
so anatase & titan,um dioxxie. ruti.e type titanium diox.de. barium 

white, aluminum oxide, magnesium oxide, and magnesium hydrox.de P*m^ e l a ^cXrrt whitened 
monts the anatase and ruffle type titanum dioxide pigments are more preferably used due to an excellent wnueness 

ation curable organic unsaturated compound component. Generally me nigner 
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■ , «r tk« r«Pudo-boehmfte particles preferably have a radius of 40 to 100 

ftoned above and is sometimes unsatisfactory .n hand jnk { recording snee t comprismg a support 

Japanese Unexamined Patent P*^^ 3 J£1!«b 0 , , 000 seconds or more and an ink-receiving layer 
sheet consisting of a non-absorbent sheet wrth BjhKjnoJ^ ^ g po|yvjny) a|cohQ| d 

•crmed from fine caticnic inorganic partdes f h r i^teS«ilioo of 4000. However, when a polyoiefin ,es,n-coated 
of saponification of 85 to 95 molar % and a degree o pol grotto no ^ ^ recofding 

pa^ sheet, which was mentioned as an example in the pub Kaftan, u ^ ^ ^ ^ enhance(J by 

materia, does not have a satisfactory gloss and '^^^^^^ 

nese Unexamined Patent Pubticafton No. * anionic acrylic copolymer layer, formed by an 

~ — 9 technique p * se C0UW not 

enhance the smoothness, gloss and resolution of surface^ ^ co)ore(J image . forming 

recording material does not fully satisfy the requirement. 
SUMMARY OF THE INVENTION 

. .icpfnl for an ink iet recording material, having an 

An object of ''i^^J^^^^ ^ indudin9 ,he SUPP ° rt ^ 

capab^ftTmU^ereon ink images with ^^^^^£SL present invention for an ink jet recording 
The above-mentioned object can be attained by the ^^JT" formed on a suria ce of the substrate Sheet 
material, which comprises a substrate sheet ■-'^^^^^ one organic unsaturated compound 
and comprising, as a principal component, a radiafton curing proo 
o which is curable by applying a radiation thereto. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

, „ w an ink iet recording material, a resinous coating layer comprising. 
In the support sheet of the present invention for an ,n £ reco 9 unsatufated compoun d curable by applying 
l5 as a principa. component, a ^ on '^^1^T^Z which an ink-receiving layer is to be formed, 
a radiation thereto, is formed on a surface ofj ^substrate sheeuo ^ ^ ^ 0 

The substrate sheet usable for ^esupport sheet c, the P res sheet a plastic sneet , a w0W n or km - 

consists of at least one member selected from, a "^ ted shee t on which a polyoiefin resin is melt- 

ted fabric sheet, a nonwoven fabric sheet, a sheet. 
<o coated on a paper sheet, preferably a paper sheet and a aminated P p ^ _ g ^ woo(j py , p 

The paper sheets can be produced from at least one i wood _pup ^ g{ |east one Weacned 

soft wood pulp, and a mixed soft and hard which are usually employed for paper sheets. 

pu«p. for example, a bleached kraft pulp, a ^p^ni"^ * ^ 

The pulp for the substrate sheet may contain a synthetic pu p ana y conventiona , addit ive compris.ng at least 
« Thepuip paper sheet usable for the substrate sb ^ top tonri p^amides. and anionic poly- 
one of dry paper-strengthening agents for example bono* « « ^ ^ jed rQsins> cationized sizing agents 
acrylamides; sizing agents, for example, fatty acid ™£ we , paper . stre ngthening agents, for example, mela- 
and reactive sizing agents: fillers. * ^* ** es^ng agent for example, aluminum sulfate and cafton- 
mine-formaldehyde resins and epoxid-zed P^VTJ^S JUum carbonate; electromotive agents; and 
50 ized starches; P H-regulaters. for example, sodium hydroxide 

55 polyvinyl alcohol and carboxyl-modHied potyv.nyl atoh* 2 ^ mQre preferably 100 10 20 0 g/rn^ 

The pulp paper sheet has a bass we gh o Pj™^ nave an insufficient stiffness and thus the resultant 
H the basis weight is too small the ^^•^^S^ry hand feeling when me printed recording 
ink jet recording material may have too high a leaM.t and an oi actory (orwarding property through an 

sheet is held by hand to observe the printed ink images thereon, ana 
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and mixtures of two or more of the above-mentioned resins. The polyolef in resins are not limited to those having a spe- 
cie ScuTaS. However, the po.yo.etin resins having a mo.ecu.ar weight of 20.000 to 200.000 are preferab.y ut- 
lized for the present invention. . 

The above-mentioned polyethylene resins can be selected from those commercially avaHabfel having densrt -of 
0.91 5 to 0^0 and a melt flow rate of 2 to 20 g/10 minutes measured a. a temperature of 190°C under a .oad of 2160g. 

" TenhTn^^^ sharpness and resolution property of the resultant ink jet recording material, the pdy- 

olefin re7n is pVeferably mixed with a white pigment. The white pigment preferably contams at least one member 
set JZZZ anafase type titanium dioxide, rutile type titanium dioxide, zinc oxide. ta.c. calcium carbonate, alum.na 
S synth Jc zeSTe pigments. These white pigments may be employed alone or in a mixture of two or more thereof. 
^T^^Lbobss and gloss, the anatase and rutile type titanium dioxide pigments are more preferably 

^enTanTereX^ of the pigment partic.es in a matrix consisting of the polycfef ^ resin, the surface of the 
pigment paSes Tmay be treated with a surface-modifying agent, for examp.e. a si.ane coupling agent, trtanate couplmg 
agent or aluminum coupling agent. 

Also, the polyolefin resin optionally contains an additive comprising at least one member selected from colored p.g- 
ments dyes, fluorescent brightening agents, antioxidants, plasticizers and dispersing agents. 

The polyolefin resin undercoat layer can be formed on a base sheet surface by a melt-extrusion coa tag mefcod. 
To carry out the melt- extrusion coating method, a polyolefin resin is melt-kneaded with a pigment and/or an additrve 
and the polyolef in resin melt is extruded into a film from through a die lip and coated on the base sheet surface. Usually 
Z ?me.Srusion temperature is preferably controlled in a range from 250'C to 350-Q When the »Mp^ 
resin melt layer is cooled and solidified, the mart layer is preferably brought .nto contact with a coo ng roll having a rm- 
ror-f inished peripheral surface plated with chromium, to enhance the gloss of the resultan P°^T^^ 
layer surface of the ink jet recording material. The polyolefin resin undercoat layer may contain a whrte pigment and/or 
an additive Also the polyolefin resin undercoat layer may have a single layer structure or a mutt-layered structure. 

To enhance the adhesion of the resultant support sheet to the ink-receiving layer, before the coating procedure^ wrth 
the ink-receiving layer, the resinous coating layer surface is optionally subjected to a surface-act. Mtag^to 
example, a corona discharge treatment or flame treatment or to coating wrth a small amount of a hydrophilic resin to 

,0f ^o n enSS the adhesion of the substrate sheet with the radiation-cured resinous coating layer, an intermediate 
layer may be formed between the substrate sheet and the radiation-cured resinous coating layer 

Further a back resinous coating layer is optionally formed on a back surface (opposite to the front surface on which 
the radiation cured resinous coating layer is formed) of the substrate sheet. The back resinous coating lay* ■. ^formed 
from a film-forming synthetic resin. Namely, the back resinous coating layer may be formed rom a ^.at^urable 
organic unsaturated compound by a radiation-curing procedure, or from a thermoplastx resin, for example a polyrieb. 
resin The back resinous coating layer is not necessary to contain the pigment. The back resmous coating layer is con- 
tributory to enhancing a resistance to curling and a water, resistance of the support sheet _ 

Furthermore the back resinous coating layer of the support sheet is optionally coated with a topcoat tayer to 
enhance a blocking resistance of the back surface to the ink-receiving layer of the resultant ink jet recording sheet to 
impart a writing property to the back surface, or to improve the feeding and forwarding property and anastatic property 

of the ink jet recording sheet. . . „ . . 

In the support sheet of the present invention, the radiation-cured resinous coating layer, which may be in a single 
layer structure or a multi-layered structure, is preferably formed in a total amount of 5 to 50 g/m 2 more preferably 15 to 
35 g/m 2 If the amount of the radiation-cured resinous coating layer is less than 5 g/m 2 . the effect of the present inven- 
tion may not be realized, and if the amount is more than 50 g/m 2 . not only the effect of the present invention may be 
saturated but also, the production cost of the resultant support sheet may become too high and the thickness of the sup- 

^ToTmprwe meinkaSrption, the ink-receiving layer is preferably coated with an aqueous coating composition and 
dried to form a topcoat. Also, the ink-receiving layer may have a multi-layered structure. 

The ink-receiving layer can be formed from a water-soluble resin alone, or a composrtion of an .nk-absorbmg pig- 
ment with a water-soluble resin, or a composition of an inorganic pigment, preferably a fine inorganic pigment wrth an 
average particle size of 1 pm or less, with a binder resin. 

The ink-receiving layer can be formed, for example, by coating a surface of a support sheet wrth an aqueous solu- 
tion of a water-soluble resin and optionally a small amount of an additive. 

The water-soluble resin may comprise at least one selected from water-soluble synthetic polymers and water-sol- 
uble natural polymers. These polymers may be used alone or in a mixture of two or more thereof. The water-sokible 
synthetic polymers include preferably polyvinyl alcohol, cationized polyvinyl alcohols, silanol-modrf.ed polyvinyl alco- 
hols, other modified polyvinyl alcohols, and polyvinyl pyrrolidone. The water-soluble natural polymers i include * gelatin 
modified gelatins, caseins, for example, soybean casein and modified soybean casein, starch, starch derivatives, for 
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m of me pigment is loo high, me resuitam coaeng ,g™ I «w rt*J • rol ^Tnda ieduced gtoso 

MUM ptattosensitizing agent dispensing age* <*J^V fc"?,^ S '<r» a radiation organ* 

jrrs s^o5= »:^n?^ a - ^ . a ^ « . 

substrate sheet and radiation curing the coating liquid layer on tne ^ l ■ 

electron beam, ultra-violet rays, a- 

The radiation capable of curing the organic unsaturated < and handling ease . an 

rays, p-rays. rrays or X-rays which are ionizing rad.at.ons. In ^« f™ ° , t and u , tra violet 

elLron beam is preferably utilized tor the present 7^ n J^^ the inside of the resultant 



is rays are 



the coating liquid. apparatus and thus can be selected from a elec- 

The electron beam irrad.ation apparatus ,s not lifted \to specrf. . ^ ^ ^ ^ 

trocurtain system and a scanning system. The electron beam cunng P^£££ * Qf Q 5 „ 15 Mrad . 

gradated and become brittle, or yellowed and -"^^atlTof the coating .iquid layer is brought into 
in the preferable procedure of forming the T^T^SI tSSi t on a radfation is applied to the coat- 
, contact with a smooth casting surface of a casting aye nst para.ed from the casting merger sur- 

l^etr^ 

,o or a plastic film, for example, polyester ^^T^^^ liqui d is coated on a substrate sheet surface, the 
In this transfer procedure, for example, a rM ° n ^ r ^°^ o) a casting plate, roll or drum and a radi- 
surface of the coating liquid layer is brought into contact with a casting surface g P 

ation is applied to the coating liquid layer through the of a radia »i on -transmissiblepol y ester film. 

Alternatively, a first radiation<urable coating hqu.d ,s coated on a ^ ° resjnous ^ 

35 a radiation is applied to the first coating liquid layer to "^^^^JZ* resinous coating layer, a sub- 
ing layer, the second radiation « ^ h TcoaS ng liquid layer is cured by applying a radiation 

strate sheet is superposed on the se^ c^ngWM simul , a n e0 usly bound to the first cured resin coating 

ao ite sheet. The resultant composite sheet has an enhancec | gloss. 

Generally, the higher the smoothness of the casftng surface . ,h^ h.ghe g ^ ^ ^ Qf 

,he layers may be formed by th e radiation b me | t ., ami nating a polyolefin resin on a base paper 
In an embodiment where a laminate paper * 7^ at ^%d resinous coating layer is formed 

^^an^ 

and resolution. . flrflHv <.p| ec ted from homopolymers ol ethylene, a-olefins. for 

homopolymers and copolymers mentioned above. rnmorises Dre ferably a member selected from low den- 
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nnlvhvdric alcohol-treatment and polysiloxane treatment. 

C^£mT<Zte™^<* ^ ™ tal " or ^hange-reacted with another ionic substances (namely 

amount the ink iecelg layer * too small, the resultant ink-receiving layer may exhibit an unsatisfactory .nk absorp- 
bon ^so Se^rnTSnk-receiving layer is excessively increased, various disadvantages may cccur. to ^ axanv 
S * f SSS °< the result ink-receiving .ayer may be saturated, the product.cn cost may be too h,gh, me 

^ll^^ZT^TXT. Z « ™«p,e layers. In the multiple layers, »e conpos^ 

bar roa^meC rod coating method, air knife coating method, blade coating method, gravure coat.ng method. 
Pidmsion coatina method, curtain coating method, or spray coating method. . . 

Te intrSivTng layer is preferably surface-smoothed by utilizing a smooth casting surface. In the preparation of 
the S nk ec^ng , ay er. a coating liquid for the ink-receiving fayer is coated on a smooth casting ^ 

face a* scS* i an intermediate fayer having an adhesive or sticking property is formed on a subs^ate sheet or the 
^S^^ L^i on the ink-receiving .ayer or the substrate sheet, and the resultant lammate ,s sepa- 

"'trel^S^hed ink-receiving layer is prepared (1) by forming an ink-receiving fayer on a casting sur- 
face toS an nteTmediate layer on a substrate, laminating the intermediate layer on the ,nk-rece.*ng layer; and sep- 
Iratino the Tsui tent laminate from the casting surface, or (2) by forrnng an ink-rece^ng layer on a casing surface, 
tormina an SSiatetayer on the ink-receiving layer, laminating a substrate on Ihe intermediate layer, and separa - 
WZSSSZ^** casting surface. When the ink-receiving layer is formed by utilizing the smooth cast- 

^°T:;^^^Z^t^X^e can be eHected by a —a, lam.ating 
methS a *y laminating method, wet teminating method, hot melt laminating method and extrus.cn lam- 

'^"nthe'Saminating method, dry laminating method and hot melt laminating method a thermoplastic resin or an 
adhesive i ZZ on a substrate or an ink-receiving layer to form an intermediate ^yer, the ,ntermedate layer and the 
M recel ng^ayer or the substrate are .aminated on and bonded to each other so that they face each other th* the 
esuSan Z,n7e is peeled off from the casting surface, to provide a target ink jet recording sheet, n the , ertwon tam- 
natinq method a resin such as a polyethylene resin is melted in an melt-extruder at a temperature of about 280 to 
32o' C me resultanue S1 n melt is coaied on the substrate surface, the resin layer is laminated on the '"K-recemng layer 

ina roll and then separated from the casting surface, to provide the ink jet recording sheet 

Whe a pressu^sensitive adhesive is used to form the intermediate layer, this adhesive .s coated on the substrate 
or inSTA using a bar coater. roll coa.er or lip coater, and dried, the resuUan, ^SLK to do- 
nated on the ink-receiving tayer or substrate, and the resultant laminate .s separated from the casting surface, to pro 

amount of the intermediate layer as long as the ink reeving layer can be bo^ to 
the sSatilrethrough. Usually, when the intermediate layer is formed 

or a oressure-sensitive adhesive, the amount of the intermediate layer .s preferably adjusted to 2 to 50 g/m . If the inter 
, mXXr^ in too small an amount, the bonding strength may be unsatisfactory. *so. rf the amount ,s too 
larae the bonding effect may be saturated and an economical disadvantage may occur. 

The thermopLic resin bonding resin) for the intermediate layer is preferably selected from, for example e*y. cel- 
lulose ^ v iny acefa e reS ins and derivatives thereof, polyethylene, ethylene-vinyl acetate copolymers, po y^ny. a cohd. 
Tytc ^sL polystyrene, styrene copolymers, po.yisobufy.ene. hydrocarbon res.ns. polypropy.ene. polyam.de res.ns. 

5 KU boX'agent usable for the intermediate layer may be selected from thermosetting resins for example, urea 
resins phenoueis, epoxy resins, and polyisocyanate resins; composite polymer bond.ng agents for example, pdy- 
v^TacSheno. resin composites, rubber/phenol resin composites, epoxy resin/nylon composes; bondmg rubber 
latexes; and natural hydrophilic bonding agents, for example, starch, glue and casein. 
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exa r.,e. oxidized 

example, carboxymetr^ellulose and Wj^^ fof ^ powers. aoss-linkage- 

The additives for the ink-rece.v.ng tayer ^J£^£^ agents , surfa dants. penetrating agents, pre- 
promoting agents, water-proofing agents. ^SSS^mSSSS^. fluorescent brightening agents, dyes, 
servatives. mildew-proofing agents, antK^ads, *w«W njahjo ^ flu tf ity-enbancing 

^f^ 

ammonium saft group which can read Sg arable of converting the water soluble dyes 

dyes contained as a coloring matenal in the ink ^^^^^^ the ink-receding layer, the dyes can be 
to corresponding water-insoluble dyes By adc ^^S«*«d images can be enhanced. Also, the 

ssss? ^^^^^ — - biotching * - * 

even when the colored images are wetted with water drops or ^er-soluble polymer, the 

in the ink-receiving layer compnsing a compos:t.on of amnk absonwg P^ 1 ^ and organic 

ink-abso-bing pigment preferably comprises at lead ^^^Xm^aul carbonate, ground calcium 
pigment, The inorganic pigments include 7^£"*^^^ m sulfate, barium sulfate, aluminum sil- 
carbonate. magnesium carbonate, kaol.n. clay, ^J^^^^m^ synthetic zeorite, zinc oxide, zinc 
icate, calcium silicate, magnesium sH.cate. ^^^^^ plastic pigments, for example, polysty- 
stfde. zinc carbonate, lithopone. and sat.n white, ^a^ne-tormaldehyde resins. The plastic 

rene. po.yacry-ic re*ns and polyethylene, «W used alone or in a mixture of two 

pigments may be in the form of ^^^n^^X^^^ additives. 

-w^t^^ 

Also, the binder may compr.se at least one m «^^^^ fl ^ CO p 0 , ymere latexes; polyacrylic polymer 
p,e. styrene-butadiene copolymer latexes ■^^^^^^r latexes; vinyl polymer latexes, for 
"atexes, for example, acrylic ester and men a crylic ester po ^ p0 , ymers and copolymers modified 
example, ethy.ene-vinyt acetate copolymer late « fc ^^J" ™ xes of Idrfied polymers and copolymers 
with functional group, for example carboxy. groups or ™«™^ g thermosetting resins, for example, mela- 
containing functional group, for example, carboxy I g roup Or 9 ? po|ymers and c^ers being usable 

m,ne-formaldehyde resins and urea-to ^^^'^X^apdynSer resins, polyacrylamide. po.ymethyl 

- zx^:^^^^ ** c — yi acetate 

* amount of 10 to 150 parts by we.ght, more *^™%£2^Z*JL too low a mechanical strength. Also. 

« loSo nm'tbe resultant ink let pigment particles having an 

The fine pigment particles can be s *^. ,rOT n ^J*^™ may be selected from conventional inorgan.c and 
average particle size of 1 >m or less. Also. « e « W t parte J ma b ^ ^ ^ 

organic fine pigment particles hav.ng an average *z >a 1 .0 £ o sj , jca hetic {ine partic , e s.Uca. 

silL.cationic colloidal silica, alumina sol. PJ^jJJV^ ^roup. smectites, bentonite clay 

so synthetic fine particle alumina-silicate, zeohte "J*^JJ 9 su °J e p ^ ments , synthetic barium sulfate pigments, 
group, synthetic calcium carbonate V^^.^^^^S^ltcM. magnesium silicate, poly-aluminum 
synthetic titanium dioxide titanium sol. z.nc ^.^^S^L resin pigments, grain starch particles, for 

eration of the fine pigment part.de, or to ^^J^ d Z in k-receiving layer. The surface treatments 
for the ink-receiving layer so as to enhance titania-treafment, silane-coupling agent-treatment, 

for the pigment partides include alumina treatment, silica treatment, 
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The same as that of conventional silv rhalid photograph 
Sightly lower than that of conventional silver halide photograph and higher than that required for practical 
use 

Lower than that of conventional silver halide photograph and practically satisfactory 
Significantly lower than that of conventional silver halide photograph and unsatisfactory. 
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(7) Ink-drying property 

A cyan inKyyaa «M on an H, |* ^^SlSST* ttZEZ'SZ 
coated paper sheet, was determined. The ink dry.ng property was evaluated as below. 



25 



30 



Class 


Completely drying time 


5 


Less than 5 sec. 


4 


5 sec. or more but less than 10 sec. 


3 


10 sec. or more but less than 30 sec. 


2 


30 sec. or more but less than 60 sec. 


1 


60 sec. or more. 
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(NBKP) having a Canadian slanda-d iraeness (JIS P 8121) of 250 M :«m a 

while fully stirring the slurry. „ wa H„ rB „cina a Fourdrinier paper machine, a dryer, a 

The pulp slurry was sut^ected to a paper-mak,ng P^edur e ^ng ^ ™^ e ^ vi tesis weignt of 
sizepress coater and a machine calendar to P"*"^^^' a sizing solution 

s^r^rf^^ 

^Each of the front and back surfaces of the pulp paper sheet was subjected to a corona discharge treatment, and 
paper sheet by using a T die melt-extruder at a melting temperature of 320 C. 
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pressure-sensitive adhesives. emuls.on type pressure sensitive « 

and delayed type pressure-sensitive adhes.ves. regenerated cellulose, polyethylene, poly- 

The materials usable for the casting surface ^^^ft'SLinfl a high surface smoothness; paper 
pro-pylene. soft polyvinyl chlorkJe, hard po.yy.nyl chlo * ted p a ape , and metallized paper sheets; 
sheets, for example, polyethylene-laminated paper g. as J^J^ and drums having a very smooth surface, for 
sheets, for example, metal foils and ^^^^JJ^w. In consideration of the coating property and 

of 1.0 (im or less, more preferably 0.1 nm or less. trea tment. However, to enhance the release prop- 

The casting surface may be used wrthout applying n ' ""J^JJ, example . a silicone resin or f luorine- 
erty Oetween the casting ^^^^^^^^ writing property and priming property, a 

- rs:^^ 10 *~ the castin9 surtace - 

EXAMPLES 
„ T.epresent^en^ 

In the examples and comparat.ve examples, the following tests we 

(ijaoss 

25 i oi j -h / 1 io\ k 71 50 a Qloss at an incidence angle of 60 degrees was 

,n accordance with Japanese tndustnal c6) ^e substrate sheet, and an average of the 

measured in each of longitudinal and transverse directions (MD and ou, 
measured gloss values was calculated. 

30 (2) Image clarity 

,„ aocdanc. * JIS K 7150. ,n ^ c«, »a S ~mnt « - <■*- -* -» °< 20 

(3) Center !ine mean roughness (Ra) 
35 ^hnocc /Ra^ was measured in each of the longitudinal and 



40 



(4) Smoothness 

in accordance with JIS P 81 19. a Bekk smoothness was measured. 

(5) Tabar rigidity 

r, =<= measured in each of longitudinal and transverse directions (MD 
lnaccordancewithJISP1125.aTabarr,g,drtywasmeasured.neacno g 

and CD) of the substrate sheet. 

(6) Image sharpness of ink jet recording sheet 

observation as follows. 
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Component 


Part by solid weight 


Polyvinyl alcohol (*)s 


100 


Ink-fixing cationic polymer (*) 6 


10 


Cross-linking resin (*) 7 
L — - 


5 



10 



Note: 

C) S trademark: Kuraray Poval 117, made by Kuraray 
C) 6 ... trademark: Sumirase Resin 1001, made by Sum.- 
tomo Kagakukogyo K.K. 

(•) 7 Melamine-lormaktehyderesin. trademark: Sum.tex 
Resin M-3, made by Sumitomo Kagakukogyo K.K. 



15 



20 



of 12 ^ ch^t was subjected to the above-mentioned tests (1), (2). (6) and (7). The test 

The resultant ink jet recording sheet was subjected to me duuv 

results are shown in Table 1. 
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Examples 

» supper, M «. . i* W «—0 M .» P-Cduced and M b, M *>™ ,«*«. . in «*. 
1 . with the following exceptions. FxamDle 1 was coated with the same polyolefin 

After the back surface of the same substrate pulp paper "^ose in Example 1 . the front sur- 

rean composition ( 1) in .he same amount £r the same ^^^^J^^^^f^^ 
face of the substrate sheet was coated with a res.nous coating layer having 

30 ^Tpolydefin^^^^ 



35 



40 



45 



50 



Polyolefin resin composition 


Component 


Part by solid weight 


Linear low density polyethylene resin ( ) 8 


35 


Low density polyethylene resin O9 


50 


Anatase titanium dioxide pigment O2 


15 


Zinc stearate 


0.1 


Antioxidant 


0.03 


Ultramarine On 


0.09 


Fluorescent brightening agent O12 


0.3 



NOte " o U V 

(•) 2 ... trademark: A 220, made by Ishihara Sangyo K.K. 

f) a ...density: 0.926, melt flow index: 

C) 9 density: 0.919, melt flow index: 2 g/10 minutes 

n 10 ... trademark: Irganox 1010, made by CibaGeigy 

(•£ ., trademark: Aoguchi Gunjo No. 2000, made by Da.cN Kase, 

K K 

Q 12 ... trademark: Uvttex OB, made by Ciba Geigy 
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Sepan»«y. m -nous «», colons , 2 , and ,3, f. •. non, surfaca o. M pape, sh« t we,, prepa-ad in 
the following compositions. 



10 



Resinous coating composition (z) 


Component 


Part by solid weight 


Hexa-functional polyacrylic oligomer ( ), 
Anatase type titanium dioxide pigment C) 2 


80 
20 



pentaerythritol acrylic oligomer, trademark: Beams* 700, made 
by Arakawa Kagakukogyo K.K. 
(•) 2 ... trademark: A 220. made by Ishihara Sangyo K.K. 



15 



20 



25 



30 



Resinous coating composition (3) 


Component 


Part by solid weight 


Tri-functional polyurethane oligomer ( ) 3 




36 


Di-functional aaylate monomer (*) 4 




24 


Anatase type titanium dioxide pigment C) 2 
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N° te " r, ISIS 

ru trademark: A 220, made by Ishihara Sangyo K.K. 
f )l polyurethane acrylate oligomer wrth a molecular weight of 1 200, 
Remark: Beamset 550B. made by Arakawa Kagakukogyo KK 
ru - tripropyleneglycol diacrylate. trademark: M-220, made by Toa 
Gosei K.K. 



35 



40 



45 



50 



Tfceresinouscoating^^ 
,or one hour, and then coated on a ' nrom ' um -e |at ^^ coating layer, 

a resinous coating composition (2) layer >n an amount ) layer under an accelerate vortage o* 

Then an electron beam was irradiated to ^^^S^S an" outermost resinous coating layer. 

165 kV at a radiation dose of 2 Nlrad to cw J^^SS^i P«* conditoier for one h0Uf and ^ 

The resinous coating compos.t.on (3) was st.rred ^ «P«" p jn fesjp comp0 sition (1 )-coated surface 
on the front surface (felt side surface) of the paper S^^wSna to 20 g/m* of a radi- 

of the paper sheet), to form a resinous ~^ oon, ^^^^ L Lect^beam-cured resin-coated 
ation-cured resin coating layer. Then, the coated paper sheet w int0 with the electron 

metadata in suchaman^ 

beam-cured resinous coat.ng compost (2) layer, and_ an *«™> 1?5 kV at a radiation do se of 2 

The resultant support sheet was peeled out from the upper surface oi me cc « 
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Resinous coating composition (7) 


Component 


Part by solid weight 


Caprolactone-modified pentaerythntol hexacrylate ( ) l6 
Rutile type titanium dioxide pigment 0 17 


65 

1 35 



NO' 61 I m* . 

f) 16 ... with three caprolactone-modified acryloyl groups, trademark: Kayarado 
30, made by Nihon Kayaku K.K. 

(•), 7 ... trademark: CR-58, made by Ishihara Sangyo K.K. 



The resinous coating composition (6) was stirred and dispersed in a paint conditioner for one hour, and coated on 
a chLmiu^tl sSe^sting metal plate by using a wire bar to farm a resinous coating composition (6) layer 
fntn a^u^o^Sng to 1 0 g/J of cured resin (6) layer. An electron beam was irradiated toward the compos.ton 
W^^Z^on voKage of 165 KV a, a radiation dose of 2 Mrad. to convert it to an efectron beam-cured 

^sl^lyTe Sous coating composition (7) was stirred and dispersed in a paint conditioner for one hour ar* 

coat^Te ™n udace of the subsZsheet by using a wire bar to form a resinous coating compoatior ><? byer 

in an amount corresponding to 40 g/rrf of a cured resin layer. The coated s^strate sheet was superposed on *e 

coated SgmXate in such a manner that the resinous composition (7) fcyer was brought .^«^«* *• 

cur^Treln m outermost layer formed on the casting metal plate. Then, electron beam was ,rrad,ated toward the res- 

^2l£7to£ through the substrate sheet under an acceleration voKage of 175 kV at a radiation dose of 2 

Z so mat T£SZ** (7) layer was cured and the resultant resin (7) instfe layer was bonded to the cured res. 

(6) outermost layer to form a resinous coating layer having a two layered structure. 

The resultant support sheet provided with the resinous coating layer havmg a total we.ght of 50 g/m was peeled 

out from the casting metal plate. 

The test results are shown in Table 1 

Example 4 

A support sheet and an ink jet recording sheet were produced and tested by the same procedures as in Example 

paper sheet ^was coated by the same polyolefin resin composition (1) as in Example 1 by the melt-extrusK>n laminating 
SS le of the substrate sheet was coated with a resinous coating layer having a s.ngle layer struc- 

ture by the following procedures. 

A resinous coating composition (8) was prepared in the following composition. 



Component 


Part by solid weight 


Pentaerythritol tetraacrylate ( # ) 18 
Anatase type titanium dioxide pigment (*) 2 


100 
60 



Note: 



C) 2 ... trademark: A 220, made by Ishihara Sangyo K.K. 
(•),„ ... trademark: Beamsel 710. made by Arakawa Kagakukogyo K.K. 



The resinous coating conposition (8) was stined and dispersed in a paint conditioner for one hour and coated on 
the frorrt surface of the substrate sheet by using a wire bar to form a resinous coating composition (8) layer .n an amount 
Sres^d^olo g/m 2 of a cured resin layer. A polyester film (trademark: Lumirror T made by Toray) 
niT75Tm and a center line mean roughness (Ra) of 0.02 urn was superposed on the resinous coating common 
(sTlayer of the substrate sheet in such a manner that no air bubble was formed between the polyester film and «er» 
nouTcoatircomposition (8) layer. Then, an electron beam was irradiated toward the resmous coating composition (8) 
ayer though he7o< este rfi m under an acceleration voltage of 1 75 kV at a radiation dose of 2 Mrad. to cure the res- 
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olefin resin undercoat layer. coated Qn g castjng a|f . 

Separately, the same resinous coating composrt.on (2) as in E«mp»i as p ep megn 
face of a polyester fi.m (available under ^T^^^^Z 2 C was cured by irradiafing an 

olefin resin undercoat .ayer of the substrate sheet superposed on the 

amount corresponding to 20 g/m* of a cured resinous ^^^^^^ ht int0 con » a £ with the cured 
to coated polyester film in such a manner that the coating ^ ^ composi »ion (3) 

resin (2) coating layer of the coated polyester Km; an eledmn beam w of 2 Mrad to cure the coat- 

^UaCporJsheetwaspeeled out from ^^^^^^^^^t. 
inside layer. 

ro The test results are shown in Table 1 . 



\5 
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Comparative Example 1 

on the front polyolef in resin (5) undercoat layer. 
The test results are shown in Table 1 . 



30 



35 



Example 3 

A su ppo.. shee, and an inK let .acting *ea, „. pnrfuced and las,ad by .ha same p,ocadu. K as in Exan^e 

ture by the following procedures. nreoared in the following compositions. 

Two radiation-curable resinous coating compositions (6) and (7) were preparea 



AO 



45 



50 



Resinous coating composition (b) 


Component 


Part by solid weight 


Polyurethane resin (*) 13 
Acryloyimorpholine O14 
Alkylphenoxypolyethyleneglycol acrylate C) 15 


50 
30 
20 



oil ... di-functional acrylate oligomer with an average molecular weight of 
10,000 and an acryl equivalent ol 5,000 
(*)i4 ... trademark: ACMO. made by Kojin K.K. 

C) 15 ... trademark: Newfrontier NP-2, made by Daiichi Kogyose.yaku K.K. 
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The composition (6) was free from the white pigment. 
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Aqueous coating composition (10) 


Compon rrt 


Part by solid weight 


Cationic colloidal silica 0 2 i 


100 


Silanol-modified polyvinyl alcohol O22 


30 


Ink-fixing cationic polymer (*)§ 


3 



10 Note: 

0 6 ... trademark: Sumirase Resin 1001 , made by Sumitomo 
Kagakukogyo K.K. 

f) 21 ... Trademark: Snowtex AK-XL, made by Nissan Kagaku K.K. 
A cationic colloid havkig an average particle size of 45 nm 
022 Trademark: R-2105, made by Kuraray, Polymerization degree: 
5 500, Saponification degree: 98.5 



20 



The aqueous coating condition was coated on the surface of the electron beam-cured resinous coating layer of 
the support sheet by using a wire bar. to form an ink receiving layer with a dry we.ght of 25 g/m-. 
The test results are shown in Table 1 . 



25 



30 



35 



Example 7 

A support sheet and an ink jet recording sheet were produced and tested by the same procedures as in Example 

ASSESS 

was prepared in the following composition. 
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Aqueous coating composition (11) 


Component 


Part by solid weight 


Colloidal silica O21 

Silanol-modified polyvinyl alcohol (*) 2 2 


100 

8 



Note: 

(*) 21 ... Trademark: Snowtex AK-XL, made by Nissan Kagaku K.K. 
A cationic colloid having an average particle size of 45 nm 
022 Trademark: R-21 05, made by Kuraray, Polymerization dogree : 
500, Saponification degree: 98.5 



Aqueous coating composition (12) 


Component 


Part by solid weight 


Colloidal silica C) 2 3 

Silanol-modified polyvinyl alcohol O22 


100 
15 



Note: 

022 ... Trademark: R-2105, made by Kuraray, Polymerization 
degree: 500, Saponification degree: 98.5 
0 23 ... Trademark: Snowtex AL-ZL made by Nissan Kagaku K.I 
A cationic colloid having an average particle size of 85 nm 
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inouscoat^ 

port sheet having an electron beam-cured resinous coating layer. 
The test results are shown in Table 1 



w 



s Example 5 

A support s*ea. and an inK i« naconiidg suae, were pacducud and ,aa4ad by the same paacaduras as id Example 
^c^d,l.»»nav*,at«l^ed^ 



/5 



20 



25 



Resinous coating composition (9) 


Component 


Part by solid weight 


Radiation-curable polyurethane resin Oi9 




50 


Lauryl acrytate O 2 o 




15 


Anatase type titanium dioxide pigment C) 2 




6 



30 



Note: 

f) 2 ... trademark: A 220, made by Ishihara Sangyo K.K. 

(•) 19 ... di-functional acrylate oligomer, trademark: Beamsot 505B, 

made by Arakawa Kagakukogyo K.K. 

O ?0 ... trademark: LA, made by Osaka Yukikaqaku K.K. 
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T*e residing c^pcsa^^ 
!he polyctelin .esin conpositod (5) la»a. taned od the <™«^*" * * "** Jf ™ u3d p) W Tbe resincs 



40 



45 



ationdoseiof 2 Mrad. 

The test results are shown in Table 1 . 



Example 6 

A support sheet and an ink jet tecotdin, shaa, wete ptoduced and lealad by the same procedures as Id Exampte 

'•^sssssjsu-. - - » ■ — *- pa,,ides and a 

binder was prepared in the following composition. 



50 
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Tabar rigidity. 
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to 



15 



posite layer was formed on the casting surface. ^ :ecrt . winn i no narts bv weiaht of a polyester binding agent 

* Separa.e.y.acoa.ingconposai^ 

SSTS^t52^ co 9 a,in g co.pos.on had a so,id content of 10* by 

"'tecoatingconposi^ 

bar and dried to form a bonding layer having a dry we.ght of 5 g^ . co^ 

on the ink-receiving composite layer so as to bnng the brtng layer d ^ , of metallic rolls under 

ing under layer of the ink-receiving composrte layer, and the laminate was presseooyu y »* 
a linear Dressure of 1 5 Kg/cm, to provide an ink jet recording sheet. 

Te'e^nt ink jet Recording sheet was separated from the casting polyester Mm surface. 
The test results are shown in Table 1 . 

Example 8 

A ^port ^ - P-Cuerf br *• — P™-»«« « " ^ 2 ' and a " "* * """*' ^ *" P "" 
The test results are shown in Table 1 
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7 «,«»re satisfactory in gloss, image sharpness and image clarity. 

Also, the ink jet recording sheets of above-mentioned properties, 

whereas the connive ink jet record-ng shee ^^^s smoothness and rigidity and is useful for an ink 

The support sheet of the present motion has aiv •jJJJ*^ snarpness and clarity comparative with 
jet recording material which can form thereon mk .mages hav.ng ennanceo 

Nam*, .as .adiatovoaed ,as»»us «»gky> "T^J .TSUte* INn sudacs. « by p.sssing i. toward 

rrr^x. — i — - *~ ts e r jesses- — • - — ■ 

As menbonsd abo»a. whan *e res »»us ™ J to ^ sen,™*, w*ia me m* 
,ha Mectac. <* intartaaaa between ^ ^ ™ eharpness J can*. F u nhe,. addition ol a 

thus further improves the image sharpness and clarity. 



Claims 



25 



30 



, As^aninMt.eed-di^ 

surface of the substrate sheet and comprising, as a principal compo e 
radiation-curable organic unsaturated compound. 
. ^s^as^^^.^ma^a^oo^isasa^MP-^papa.^ 

• a u ■^^•Mrate sheet comprises a base sheet comprising a natural pulp- 

'• ^^^^^^^^^^^^^ 



containing paper « 
the base sheet. 

x 4 . The SW ad as =,a™ed in «* t . -be — - » - — ' 

white pigment. 

5 . The sur^t as c,a»ed * d*. ,. — . - — — « *« te 3 ™* — *™ 8 
smooth casting surface. 

40 ■ , ha c , mnnrt as claimed in claim 1 . and an ink-receiving layer formed at 

6. An ink jet recording material comprising the support as ctaimeo 
least one surface of the support sheet. 

,. 

45 coating composition. 

. The ink iet record,ng materia, as claimed in claim , wherein the ink-receiving layer contains a co„o.a, pigment 
50 ' particles having an average particle size of 300 nm or less. 

. • r- i,~a Q ;n tho ink-rpceivina layer is one formed on a casting sur- 
10. The ink jet recording materia, as claimed in dam 6 ■'^££££2 
face and transferred and bonded to at least one surface of the support sheet. 
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